ABCB1 c.2677G>T variation is associated with adverse reactions of OROS-methylphenidate in children and adolescents with ADHD.
Osmotic-release oral system (OROS)-methylphenidate (MPH) is a safe and well-tolerated drug. Some patients cannot continue this regimen with adverse drug reactions (ADRs). As drug efflux transporters of the central nervous system, ABCB1 plays an important role in the clearance of psychotropic drugs and their metabolites from brain tissues. We hypothesized that genetic variations in the ABCB1 gene may affect ADRs to OROS-MPH. We analyzed ADRs of OROS-MPH in 134 children and adolescents with attention-deficit hyperactivity disorder who completed a 4-week trial of OROS-MPH. The ADRs of OROS-MPH were evaluated by administering the Barkley Stimulant Side Effects Rating Scale. Our study proved that MPH is a substrate for ABCB1 by using membrane vesicle assay. We analyzed the influence of ABCB1 polymorphisms on ADRs to OROS-MPH. From the association study between ABCB1 polymorphisms and ADRs of OROS-MPH, c.2677G>T (p.Ala893Ser, rs2032582) showed a strong association with OROS-MPH-related ADRs (P = 0.008; odds ratio, 5.72). Furthermore, logistic regression analysis indicated that the TT genotype at the ABCB1 2677 locus is an independent determinant of ADRs attributed to OROS-MPH. In a functional study, the 893Ser variant markedly reduced MPH transport across the cell membrane. This is the first study to demonstrate that the TT genotype at position 2677 in the ABCB1 gene is associated with ADRs to OROS-MPH.